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(54) DISPLAY CONTROLLER 

(57)Abstract: 

PURPOSE: To substantially speed up animation image display such as 
moving a cursor even at a low-frame frequency while making stable static 
image display by generating an address signal for selecting only the scanning 
electrodes and an image information signal for rewriting display images in 
accordance with a change of the information stored into a memory. 
CONSTITUTION: Scanning electrode address data for assigning the 
scanning electrodes 12C and video data are first outputted from a main 
apparatus 14 through four pieces of signal lines PDO to PD3 to a control 
circuit 1 5. The scanning electrode address data arranged on the signal lines 
PDO to PD3 are extracted and simultaneously stored by this control circuit 
15. The data are outputted during the horizontal scanning period to a 
scanning electrode driving circuit 12 at the time of driving the assigned 
scanning electrodes 12C. On the other hand, the video data are inputted to 
a shift register 13A in an information electrode driving circuit 12 and are 
■ shifted by every four pixels by a transfer clock CLK, by which the video 
data of the number of the pixels corresponding to information electrodes 
13D (2560 pieces) are separated and are transmitted to a line memory 13B. 
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[CLAIM] 
[CLAIM 1] 

A display control device for forming a display- 
image on display means having a plurality of scanning 
electrodes and a plurality of /data electrodes arranged 
in a matrix form, characterized in that: 

memory for storing data displayed by refresh 
driving means which sequentially performs a selection 
of the plurality of scanning electrodes and 
repetitively performs an operation of applying a 
signal to the plurality of data electrodes; 

means for altering data stored in the memory; and 

means for generating an address signal for use in 
selecting only a part of a scanning electrode in a 
display area of said display means and an image data 
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signal for rewriting a display image in that part. 
[0006] 

However, in general, the ferroelectric liquid 
crystal tends to have a monostable state, and a 
bistable state as proposed by clerk is difficult to be 
achieved. In order to realize a permanent 

bistability, an alignment control method based on an 
application of shear stress by shearing or an 
application of a magnetic field have been used by 
clerk. In the aspect of industrial technology; 

however, the alignment control method of applying a 
uniaxial alignment, to a substrate, such as rubbing 
treatment, an oblique evaporation treatment is 
effective. For the ferroelectric liquid crystal 

element whose alignment is controlled by applying the 
uniaxial alignment to the substrate, a permanent 
bistability cannot be always achieved. The alignment 
state which does not show the permanent bistability, 
i.e., a mono-stable alignment state has such 
characteristics that the bi-axial alignment under an 
applied' electric field is switched to a uni-axial 
alignment without an applied electric field within a 
range of from several msecs to several times. For this 
reason, the display device adopting the bistable 




ferroelectric liquid crystal has such problem that an 
image once written may be disappeared when stopping an 



performing a multi -plexing driving, a problem occurs 
in that the writing state of pixels on the scanning 
line which is not accessed gradually disappears. 



In order to counteract the above problem, a 
driving system (refresh driving system) may be 
adopted. That is, to pixels on the scanning line as 
selected, a voltage signal generating "black" and a 
voltage signal generating "white" are applied 
selectively, and assumed the period (refresh driving) 
of sequentially selecting scanning lines be 1 frame or 
1 field, then a writing operation is performed by 
repeating the period. By adopting the foregoing 
refresh driving system, even in the case where 
fluctuations in amount of transmitted light of non- 
selective pixels are small, and the frame frequency is 
below 3 0 Hz, the visibility of the writing scanning 
lines (the scanning writing line has a . higher 
luminance as compared to other lines, and can be 
recognized with eyes) or a generation of flicker noise 
can be eliminated. The study by the inventors has 
revealed that the foregoing effects can be realized 
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application of an electric field. 



Particularly, when 



[0007] 



even at a frame frequency of around 5 Hz. 
[0008] 

The above -described facts are fairly effective 
for the solution to the problems arisen from the above 
required condition for the CRT and TN-type LCD, i.e., 
a frame frequency of not less than 3 0 Hz is required 
for driving, which hinder the realization of a large- 
size screen and high-precision. 

[0011] 

[MEANS TO SOLVE THE PROBLEM] 

It is therefore an object of the present 
invention to provide a display device which permits a 
dynamic display or a video dynamic display such as 
cursor movement , smooth scroll, multiwindow, etc. to 
be performed practically at high speed, and also to 
provide a driving control method of the dynamic 
display or video dynamic display same and a display 
method thereof. 

[0012] 

The display control device for forming a display 
image on display means having a plurality of scanning 
electrodes and a plurality of data electrodes arranged 
in a matrix form, is characterized in that: 

memory for storing data displayed by refresh 



driving means which sequentially performs a selection 
of the plurality of scanning electrodes and 
repetitively performs an operation of applying a 
signal to the plurality of data electrodes; 

means for altering data stored in the memory; and 
means for generating an address signal for use in 
selecting only a part of a scanning electrode in a 
display area of the display means and an image data 
signal for rewriting a display image in that part. 

[0013] 

[FUNCTION] 

According to the present invention, even when 
partially rewriting a display screen, a high speed 
rewriting operation can be ensured while ensuring 
quality background display. 
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